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(54) Preparation method of 5-azacytosines 

(57) The solution falls within the area of production of anti- 
secretory compounds. The production process based on 
this solution enables the production of large amounts of 
the substance, having the general formula I, where R 
means hydrogen, alkyl d to C 6 , or phenyl, in high yields, 
as well as in a very good quality. The production process 
based on this solution consists of warming up of 
amidourea salts with orthoacid esters in the N, N - 
dialkylamide environment. 

Cs 269 077 B1 

This invention refers to the preparation method of 5- 
azacytosines, i.e. 4-amino-1,3,5-triazin-2(1H)-ones, having 
the general formula I 





where: 

R means hydrogen, alkyl with 1 to 6 carbon atoms, or phenyl. 



Some compounds with the general formula I show anti-secretory effects in mammals, and at the same 
time, they significantly reduce the occurrence and extent of gastric ulcers at doses which are non-toxic 
to the body. In this manner, unsubstituted 5-azacytosine, at a dose of 30 mg/kg body weight, restricts 
almost to 100% the development of experimental gastric ulcers [Cihak, Piskala, Korbova, Cizkova, 
Kucerova: Experiment 42, 32 (1986)]: Certain 6-aryl-5-azacytosines inhibit the development of 
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experimental gastric ulcers by 41% to 86%.[Hurai, Oochata, Aoyagi, Ueda: Jap. Pat. Explanatory 
document No. 7 670 780 (1976); Chem. Abstr. 86, 29889 h (1997)]. 5-azacytosine is also a significant 
intermediate product for the production of cytostatically highly effective 5-azacytosine nucleosides (5- 
azacytidine, 2'-deoxy-5-azacytidine and 1-p-D-arabino-furanosyl-5-azacytosine). 

5-azacytosines may be prepared by partial hydrolysis of 2,4-diamino-1,3,5-triazines, by cyclisation of 
acylamidinoureas, condensation of cyanoguanidines with acidic anhydrides, as well as oxidation of 2- 
amino-4-mercapto-1,3,5-triazines, or by reaction of acyl urethane with guanidine (Smoiin, Report: s- 
Triazines and Derivatives, Interacience, New York 1959). In addition, 5-azacytosines can be prepared 
by ammonolysis of 4-methoxy-1,3,5-triazine-2(1H)-ones [Piskala, Gut: Collect. Czech. Chem. 
Commun. 28, 1681, 1963], or by cyclocondensation of amidoureas with various derivatives of 
carboxylic acids [Piskala: Collect. Czech. Chem. Commun. 32, 3966, (1967)]. The best results have 
been accomplished with the use of dimethylformamide dimethylacetals, or orthoacid esters. With 
regard to the high price of dimethylformamide dimethylacetals and poor availability of dialkylacetals of 
other dialkylamides, the use of orthoacid esters, which are much cheaper and generally available, is 
more suitable from the production viewpoint. Lower reactivity of orthoacid esters is a certain 
disadvantage because higher temperatures (around 150°C) are required. Since the free amidinoureas 
are unstable at these temperatures, byproducts are created, resulting in a reduced overall yield and 
the quality of products obtained. 

By further study of this approach for the preparation of 5-azatytosines we found that the above- 
mentioned deficiencies may be eliminated by the use of amidourea salts with mineral or carboxylic 
acids. The reaction of these salts with orthoacid esters takes place surprisingly easily also at lower 
temperatures, ensuring high yields and good quality of end products. The best course of this reaction 
was observed when using N,N-dialkylamides as solvents. The reaction was proceeded by warming up 
to a temperature of 100°C to 120°C (bath temperature) but this reaction was slower also at lower 
temperatures. For cyclocondensation, orthoacid alkylesters were used with the advantage over 
orthoacid ethylesters. The advantage of this procedure also consists in the fact that it is not necessary 
to prepare the free aminourea, and starting salts of amidinoureas are easily available through the 
hydrolysis of very cheap dicyandiamide. 

The subject matter of this invention for the preparation of 5-azatytosines, having the general formula I, 
consists in the fact that the amidinourea salt, having the general formula II 



where: I is an anion of hydrohaloic acid, or carboxylic acid with 1 to 4 carbon atoms, will be put into a 
reaction with an orhoacid ester, having the general formula III 




/II/ 1 




■OR 



/III/, 




where: 

R has the same meaning as in formula I and R' is alkyl with 1 to 4 carbon atoms, in the N, N - 
dialkylamide environment, having the general formula IV 
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o 

K^-C-If/ /IV/, 



where: R 2 is hydrogen, or alkyl with 1 to 4 carbon atoms, and R 3 is alkyl with 1 to 4 carbon atoms. 

The commonly available amidourea salts with formic acid, or hydrochloric acid, have been proved as 
starting substances. The course of reaction was rapid when the bath was warmed up to a temperature 
of 100°C to 120°C, but at room temperature it was slower. A surplus of orthoacid ethylesters was 
advantageously used for cyclocondensation. N t N-dimethylformamide or N,N-dimethylacetamide were 
advantageously used as solvents. The reaction was slower in other solvents. 

The invention is clarified in more detail in the following examples, but not limited to them. 

Example 1 

Preparation of 5-azacytosine 

A mixture of 2.94 g of amidinourea formate, 20 ml of ethyl orthoformate, and 30 ml of N,N 
dimethylformanide is warmed up for 1 hour to a temperature of 100°C to 120°C (bath temperature). 
After cooling, the eliminated product is aspirated, washed in methanol, and dried at a temperature of 
110°C in a water pump vacuum. The following will be obtained: 1.75 g (79%) of 5-azacytosine; t.t. > 
350°C (decomposition); UV: A max 0.1 N-HCI 248 nm (log £ 3.80). 

Example 2 

A mixture of 2.75 g of amidinourea hydrochloride, 20 ml of ethyl orthoformate, and 30 ml of N,N - 
dimethylformanide is warmed up for 1.5 hours to a temperature of 100°C to 120°C (bath 
temperature). After cooling, the eliminated product is aspirated as described in Example 1. The 
following will be obtained: 1.62 g (73%) of 5-azacytosine; t.t. > 350°C (decomposition); UV: A max 0.1 N- 
HCI 248 nm (log £ 3.80). 

Example 3 

Preparation of 6-methyl-5-azacytosine 

A mixture of 2.94 g of amidinourea formate, 20 ml of ethyl orthoacetate, and 30 ml of N,N - 
dimethylformanide is warmed up for 30 minutes to a temperature of 100°C to 120°C (bath 
temperature). After cooling, the eliminated product is aspirated, washed in methanol, and dried at a 
temperature of 110°C in a water pump vacuum. The following will be obtained: 2.10 g (83%) of 6- 
methyl-5-azacytosine; t.t. > 350°C (decomposition); UV: A max 0.1 N-HCI 245 nm (log £ 3.93). 

Example 4 

Using 2.75 g of amidinourea hydrochloride, and following the procedure specified in Example 3, the 
following will be obtained: 2.02 g (80%) of 6-methyl-5azacytosine; t.t. > 350°C (decomposition); UV: 
A m ax0.1 N-HCI 245 nm (log £ 3.93). 

Example 5 

Following the procedure specified in Example 3, and using N,N-dimethylacetamide (30 ml) instead of 
N-N-dimethylformamide, the following will be obtained: 2.15 g (85%) of 6-methyl-5azacytosine; t.t. > 
350°C (decomposition); UV: A max 0.1 N-HCI 245 nm (log £ 3.93). 

Example 6 

Preparation of 6-phenyl-5-azacytosine 

A mixture of 2.75 g of amidinourea hydrochloride, 20 ml of ethyl orthobenzoate, and 30 ml of N,N - 
dimethylformanide is warmed up for 1.5 hours to a temperature of 100°C to 120°C (bath 
temperature). After cooling, the eliminated product is aspirated, washed in methanol, and dried at a 
temperature of 110°C in a water pump vacuum. The following will be obtained: 1.95 g (52%) of 6- 
phenyl-5-azacytosine; t.t. > 332°C to 335°C (decomposition); UV: A max pH 6.9 248 nm (log £ 4.28). 



SUBJECT MATTER OF THE INVENTION 

1 . Preparation method of 5-azacytosines, having the general formula I 




/I/, 



where: 

R means hydrogen, alky! with 1 to 6 carbon atoms, or phenyl, characterised by the fact that the 
amidourea salt, having the general formula II 



Hfl- 

| 2 /HA 



where: 

X is an anion of hydrohaloic acid, or carboxylic acid with 1 to 4 carbon atoms, will be put into reaction 
with an orhoacid ester, having the general formula III 

JUcL-OR 1 /III/, 

where: 

R has the same meaning as in formula I, and R' is alkyl with 1 to 4 carbon atoms, in the N, N - 
dialkylamide environment, having the general formula IV 



/IT/, 



where: 

R 2 is hydrogen or alkyl with 1 to 4 carbon atoms, and R 3 is alkyl with 1 to 4 carbon atoms. 

2. The method as per point 1, characterised by the fact that formate or amidourea hydrochloride 
will be used as the starting substances. 




3. The method as per point 1 , characterised by the fact that orthoacid ethyl esters will be used 
for cyclocondensation. 

4. The method as per point 1, characterised by the fact that the reaction is to take place in the N- 
N-dimethyl-formamide environment, or in the N,N-dimethylacetamide environment at a bath 
temperature of 100°C to 120°C. 
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^57) £ € ficni apada do oblaati Tyroby 
antiaekretorlckych aloucenin. Zptiaob 
Tyroby die feaenl uaoinuje Tyrobu Tel- 
kych unoiatTi latky obecnlho Txorce I, 
kde R znac* TOdik, alkyl C. al C, nebo 
fenyl, ▼« Tyaokych Tyteicich a ve Tel- 
ai dobrd kralit€. 2ptiaob Tyroby die 
te&eni apo£*Td v zahi^Tdjai aoll amidl- 
noBsoiovLn a eatery orthokyaelin ▼ pro- 
atredi N.H-cUalkylaaidti. 



i 

H 



to 
o 
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Vyndlez ae ttfkd zpuaoby pfiprary 5-axacytoeinu t tj. 4-aaino-l ,3 ,5-triaxin-2( 1 H)-onu 
obecn6ho vzorce I 



kde H znaCi vodik, alkyl a 1-6 atomy tihllku nebo fenyl. 

Ngktere' eloufienlny obecnrfho vzorce I vykazujf antiaekretoricke' uCinky u aavcu a zd- 
roven v^raznS anizuji rtfakyt a rozaah ialudecnich vfedu t dAvkeoh, ktere* Jaou pro orga- 
niaaua netoxicke*. Tak aamotm^ neaubatituovan^ 5-azacytoein pfi ddvce 30 mg/kg haotnoati 
zamezuje te*a£f na 100 95 tvorbu experiaentdlnich Jaludecnich vfedu [Cih6k, Piakala, Korbovd, 
CiZkovd, Ku£erovri: Experientia 42, 32 (1986)]- Hgktere* 6- aryl-5 ax acyto ainy inhibuji tvor- 
bu experiment din* ch zaludecnlch vfedu na 41 a2 86 %• jHurai, Oochata, Aoya^i , Ueda: Jap. 
pat. vykl. apia £. 7 670 780 (1976); Chen. Abatr. 86, 29889 h (1977)]. 5-Azacytosin Je ta- 
ke* v^znajnn^a aoziproduktea pro v^robu cytoataticky vyaoce nClnn^cb 5-azacytoainov^ch nu- 
kreoaidu- ( 5-axacytidin, 2'- deoxy-5-azacytidin a . l^-B-arabijaofuranoayl-S-azacytoala). 

5-azacytoainy se dajl pfipravit parcidlni hydrol^2ou 2,4-diaaino-l ,3 ,5-triazinu, cy- 
kllzacl acylamidinomocovin, kondenzaci kyanguanldlnu a anhydridy kyaelin, ddle oxidaci 2- 
-amlao-4-merkapto-l ,3,5-triazinu nebo reakcl acylurethanu a guanidinea (Saolin, Rapoport: 
s-Triazinea and Derivativea, Interacience, Kew York 1959). 5-Azacytoainy ae daji ddle pfi- 
prarit aaonoltfzou 4-aethoxy-l ,3 , 5-triazin-2( 1H)-onu [piakala, Gut: Collect. Czech. Chen. 
Coamun. 28, 1681 , 1963)} nebo cyklokondenaaceai aaidinoao covin a ruzn^mi derivdty karboxy- 
lov^ch kyselin [ Piakala: Collect. Czech. Chea. Comaun 32, 3966 (1967)]. NejlepSich vtfaled- 
leu bylo pfitoa doaeleno pfi pouiiti diaethylacetalu dimethyl foraamidu nebo eateru ortho- 
kyaelin. Vzhledem k vysoke' cenfi diaethylacetalu diaethylflornaaldu a obtiSne* doatupaoati 
dialkylacetalu Jin^ch dialkylaaidu ;Je z v^robnlho hlediaka vyhodnSJSl pouiiti eateru ort- 
hokyaelin, ktere* jaou podatatni levnSjfi£ a obecnS dobfe doatupnl. Kev^hodou esteru ortho- 
kyaelin ^e Jejich niifii reektivita, coi vyiaduje pouziti vySMch teplot (okolo 150 °C). Je- 
llkoz volne* amidinomoc'oviny jsou pfi uveden^ch teplotrich neatdle*, dochdzi ke vzniku vedlej- 
5ich produlctu, coi aniiuje celkov^ v^tfeiek i kvalitu zlskdvan^ch produktu. 

DalSim atudiem tohoto pffatupu k pflprave' 5-azacytoainu bylo zjifitfno, Je uveden^ ne- 
doatatky ae daji odatranit pouzitla aoll aaidinoaoSoyin a ainerdlniai nebo karboxylor^ai 
kyselinaai. Reakce tfichto aoll a eatery orthokyaelin probihA pfelrrapivS anadno ^ii pfi nif- 
fiich tcplotdch, ve vyaok^ch v^t€2cich a zlakantf produkty aajl velai dobrou kvalitu. KeJ- 
lepSl prubSh m51a reakce pfi pouiitl IT,N-diallylaaidu Jako ro2pou5t$del. Eeakce byla pro- 
vridgna zahfivanlm na 1 00 ai 120 °C (teplota ldxn«), avSak probihtf poaaJLeJi i pfi niiiich 
teplotdch. X cyklokondenzacia bylo uilTano alkyleateru orthokyaelin, a v^hodou ethyleateru 
orthokyaelin. V^hodou pfedlozen^ho poatupu d^le je, 2e zde odpad^ pfiprava roln^ amidino- 
aoCovlny a v^chozl aoli amidinoao Covin Jaou anadno doatupne* hydro lyzou velai levne*ho diky- 
andiaaidu. 

Podatata vyndlezu zpuaobu pflpravy 5-azacytosinu obecn^ho vzorce I apoiivd v toa, ie 
ae aul aaidinoaocoviny obecn^ho vzorce II 



HH 2 



NH 2 -CO-N=C-KH 2 .E>C /II/, 

kde X Je anion kyseliny halogenvodlkov^ nebo karboxylov^ kyeeliny a 1 az 4 atomy uhliku, 
uvede do reakce a esterem orthokyseliny obecn^ho vzorce III 
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R-C OB 1 /III/, 

^OR* 

kde R zna« totS2 Jako ye vxorci I a B 1 je alkyl a 1 az 4 atony uhllku, v prostfedl N,K- 
-dialkylamidu obecne"ho vzorce IV 

. /IV/, 

kde R 2 Je vodik nebo alkyl a 1 ai 4 atomy uhliku a R^ Je alkyl s I ei 4 atomy uhliku. 

Jako T^chozi ldtky ae oavedfiily dobre doatupne* soli amidinomoCoviny a kyeelinou mra- 
Ten51 nebo chlorovodikovou. Beakca mfila rychl^ prub&h pri zahfiYani lazne na teplotu 100 
al 120 °C, pomalu vfiak probihala Jiz* pfi teplotS alatnoati. K cyklokondenzaci bylo s v^ho- 
dou pouiivano nadbytku ethyle atari! orthokyaelin. Jako rozpouetedla byl nil van a v^hodou 
KjN-dlmetnylfomiamid nebo H > H-diactnylacetamid. Y ^litfch rozpouStedlech probihala reakce 
pomalu. 

Ddle Je vyndlez bliSe ob;Jaanen t pflkladech proredeni, anii ae na ne omezuje. 
Pfiklad J 

Prlprara 5-azacytoainu 

SmSa 2 t 94 g mravenCanu amidinomoCoviny , 20 ml orthomraveufcanu ethylnetgho a 30 ml H,H- 
-di«ethylformanidu ae zahfivri 1 h na 100 al 120 °C (teplota lazn£). Po ochlaxenl se vylou- 
Sentf produkt odsaje, promyje metbanolem a vyau&i pfi 110 °C ve Takuu rodni T^vevy. Ziska 
ae 1,75 g (79 *) 5-azacytoainu; t. t« > 350 °C Crozklad); 0V: jI^O , 1H-HC1 248 nm (log £ 
3,80), 

Pfiklad 2 

Smea 2,75 hydrochloride! amidinoaocoviny, 20 ml orthomravendanu ethylnat^ho a 30 ml 5,H- 
-dimethyl form ami du ae zahriva' 1,5 h na 100 a2 120 °C (teplota laznS). Po ochlaxenl ae vylou- 
Ceitf produkt odsaje a zpracuje Jako v pflkladu 1. Zlaka se 1,62 g (73 %) 5-azacytoainu, 
t. t. ^350 °C (rozklad); UV:A nax 0,1 H-HC1 248 nm (log £ 3,80). 

Pfiklad 3 . 

PMprava 6-methyl-5-axac;jrtooixiu 

Smea 2,94 mravenfianu amidinomocoTiny, 20 ml orthooctanu ethylnat^ho a 30 ml H,H-dime- 

thylformamidu ae zahfivd 30 min. na 100 ai 120 °C (teplota lazne). Po ochlaxeni ae vylou- 

Certf produkt odaaje, promyje methanolem a vyaufii pfi 110 °C ve vakuu vodni v^vevy. Ziaka ae 

2,J0 g (83 %) 6-methyl- 5-azacytoainu; t. t.>*350 °C (rozklad); UV:A ^0.1 F-BC1 245 nm 

max 

(iog£ 3,93). 
PMklad 4 

S pouiitim 2,75 g hydrochloridu amidinomoCoviny ae poatupem podle pflkladu 3 ziakd 
2,02 g (80 %) 6-methyl-5-azacytoainu t. t. p^350 °C (rozklad); ^:A MftX 0,1 fl-HCl 245 nm 
(log£ 3,93). 
Pfiklad 5 

Poatupem podle pfikladu 3 se za pouiiti 5 f H-dimethylacetamidu (30 ml) miato N,N-dime- 
thylformamidu ziak6 2,15 g (85 %) 6-methyl-5-axacytoainu; t. t.^350 °C (rozklad); DV: 
^ m8JC 0,1 H-HC1 245 nm (log£ 3,93). 

Pffklad 6 



Pfiprara 6-fenyl-5-azacytosinu 
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Smea 2,75 hydrochloridu amidinomocoviay, 20 ml orthobenxoanu ethylnat^ho a 30 ml H,H- 
dimethylrormamidu ae zahMvd 1,5 h na 100 ai 120 °C Cteplota laznS). Po ochlaxeni se vy- 
louCen^ produkt odaaje, promyje methanolem a vyauSi pfi HO °C re vakuu vodnl v^ry. 
Ziaka ae 1,95 E (52 S) 6-fenyl-5-azacytoainu; t. t. 332 ai 335 °C (rotklad); UV: ^^6,9 
248 na (log£ 4,28), 



rylou- 



lae- 
ou- 



in 



P ft E D M £ T VTNILEZU 
t. Zpftaob pMpravy 5-axacytoainu obecn^ho vzorce I 

H 



/I/, 



- ■- kde R zhacl vodlk, 'alkyl a V «2 6 atomy uhliku nebo fenyl, yyznactt^ci ae tin, it ae -afcl 
amidiaomocoviny obecn£ho vzorce II 

| 2 /II/, 
GT,B- 2 * 

ou- fcde I Jo anion kyaeliny halogenvodlkovrf nebo karboxylove kyaeliny a 1 az 4 atony uhllku, 

* uvede do reakce a eaterem orthokyaeliny obecndho yzorce III 

e 



.OR 1 



fi _c: — or 1 /in/, 



/ 

: — c 
\ob' 

kde R znaci tote*2 Jako ve vzorci I a R 1 je alkyl 8 1 ai 4 atomy uhliku, r proatfedi 5,5- 



-dialkylamidu obecnlho vzorce IV 




/IV/, 



k6 ae kde s 2 ^ e vod ^ k nCDO alkyl a 1 a5 4 atomy uhliku a R 3 Je alkyl a 1 a2 4 atomy uhliku. 

110 2. Zpuaob podle bodu 1, vyznacu^ici ae tin, 2e ae jako v^chozich ldtek poulije mravencanu 

nebo hydrochloridu amidinomocoYiny. 

3. Zpuaob podle bodu 1, vyznacujici ae tim, ze ae k cyklokondenaaci pouiije ethyleateru 
t& orthokyaelin. 

4, Zpuaob podle bodu 1, vyznacujlcl ae tin, ze ae reakce proved! t proatfedi H,N- dim ethyl- 
fornanidu nebo H,K-dimethylacetamidu pfi teplotS lazne 100 az 120 °C. 



dime- 

V: 



